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HHUKA s ABTOMATUKA

1. O6ma xapakTepHCTHKA HA HAYYHOH3CJIEJOBATENCKATA
NeHHOCT HAa KaHIHJATA

B koHKypca 3a akamemuuHata mmbKHOCT mpodecop” mou. Llgerama I puropona
I'puroposa-Illep6eBa ywactBa ¢ 47 HaydHu Tpyma, OT KOMTO: XaOWIHTALMOHEH Tpya - 12
HayyHu nybmukaumu (B4.1 - B4.12) B usnanms, pedepupaHd u UHJIEKCUPAaHH B
CBCTOBHOM3BECTHM 0a3su JaHHM ¢ HaydHa mH(popmauus (Scopus, Web of Science); 32 nHayusu
nybimkaiuy mo nokasaten I, ot kouto 20 myGnukanuu (I'7.1 —=I'7.20) B uznaunus, pedepupanu
H HMHACKCHPaHH B CBETOBHOM3BCCTHM 0Oasum JaHHH ¢ HaydHa uH(popmaums (Scopus, Web of
Science), 12 ny6auxauun (I'8.1 - I'812) B Hepe()epUpaHHU CIMCAHHS C HAYYHO PELEH3UpaHe MU
B PEIAKTHPAHH KOJNIEKTUBHHM TOMOBE U 3 HAayYHM MyONHKALKH B CrIHCaHUs ¢ uMnakT paktop (IF
Ha Web of Science) u/mmu ¢ umnakr paur (SJR Ha Scopus) (331.1 - 331.3). ma nybaukyBauu
CAMH YHMBEDCHTETCKH y4eOHMK (mokasaten E23.1) u nBe yHuBepcuTeTckM yueGHH mOCO6Hs
(E24.1, E24.2).

IlyGnikanuuTe morar na 6b1aT KacH(pUIHPAHH, KAKTO CIIEIBA:

- I[lo MsacTo Ha myGnukyBaHe: cTaTuy B MEXTYHapOJHH CIIHCAHUs WU XKypHaId — 6 Opos
[B4.12, I'8.10, I'8.11, 3.31.1 - 3.31.3]; cTaTuu B HALMOHANHH CITHCAHUS XypHasu — 4 Opos
[I'8.4, I'8.8, I'8.9, I'8.12]; moxnamu B TpymoBe Ha MEXAYHapOJHU HAay4HH KOH(EpPEHIMH B
benrapust — 21 6pos [B4.3, B4.4, B4.8, B4.9, I'7.3 - 7.8, ['7.10 - ['7.15, '7.17 - I'7.20, I'8.5];
AOKIIaA B TPYIOBE HA HAUMOHAIHY HAaYYHH KOH()EPEHLMH, CECUM U cemuHapu — 12 6pos [B4.1,
B4.2, B4.5 - B4.7, B4.10, B4.11, T'7.1, 7.2, ['7.9,1'7.16, I'8.2]; noxsianu B Hay4HM TpyIOBE Ha
yHuBepcuTeTy — 4 6pos [I'8.1, 8.3, 8.6, I'8.7].

- Ilo e3uxa, Ha KOMTO ca HamMCaHW: HA AHTIHHCKH e3uK — 42 opos [B4.1 - B4.12, I'7.1,
1'72-17.20,18.1,I'8.3,I'8.5-18.7,I'8.10, I'8.11, 3.31.1 - 3.31.3]; na 6bnrapcku €3uk — 5 Gpost
[I'8.2,1'8.4,1'8.8,18.9,I'8.12].

- ITo 6poit Ha chaBTOPUTE: CAMOCTOSTENHH — 2 Opos [I'7.14, I'8.7]; ¢ enun cpaBTop — 24
6pos [B4.1 - B4.7, B4.12, I'7.1, I'7.2, I'7.5, T'7.15, I'7.17, ['7.19, T'7.20, T'8.1 - 8.6, 18.12 -
3.31.3]; ¢ mBama craBTOpU — 19 6pos [B4.8 - B4.11, ['7.3, 1'74,17.6 -17.13,T7.16, I'8.8 -
I'8.11]; ¢ Tpuma u noseue cwvasTOpU — 2 Gpost [['7.18, 3.31.1]. B 15 ot nmybnukanuute [B4.2,
B4.4, B4.7, B4.8, B4.10, I'7.1, I'7.3, I'7.5, I'7.14, T'7.15, T'7.17, T'7.19, I'8.3, I'8.7, I'8.8]
zou. I'puroposa e Ha MbPBO MSICTO OT CHABTOPHTE.

KaugumareT B KOHKypca MOKpHBA M 10 ONpEeIENCHH MOKA3aTedH HAIBHIIABA
MHHHMAJIHUTC HallMOHAIHA M3MCKBAHWS W MUHUMAJHUTE W3UCKBAHWs OT IPUIIOKEHHe | Ha
IIYP3AJZT TYC. Ts e 3ammTuna aucepramuoHen TpyXa Ha TeMa: ,M3cnenBaHe u cumynanuu Ha
aBTOHOMHH MHBEPTOPH C OrpaHuyuTenHu muonu” (ummoma 27067/19.03.2001 r. (moxasaren
A - 50 1.). [IpeacraBuna e: xaGHIHTALIMOHEH TpyIl — Hay4Hu my6Osukanuu (12 6pos) B u3naHus,
pebepupay M MHIEKCHpaHM B CBETOBHOM3BECTHHM 6a3d IaHHH HayyHa WHoOpMaIus
(moxasaren B — 290 1.); 32 Hayunu nyGnukauuu (mokasaren I' — 448,32 1), or kouto 20
ny6mukanun (I'7 — 338,3 1.) B uznanus, pedepupaHy ¥ UHIEKCUPAHU B CBETOBHOM3BECTHH 6a3u
AaHHHU ¢ Hay4yHa uHpopmanus (Scopus, Web of Science), 12 my6auxammu (I8 — 110.02 T.) B




Hepe(epHpaHu CIOMCAHH C HAy4HO PElEH3UpaHe WM B PENAKTHPAHH KOJEKTUBHH TOMOBE; 86
uuTHpaHus (nokasaren 1 — 741 1.).

Kannnpatst wma (moxasaten E — 281 T.): gBama ycrelmmHo 3allMTHIM IOKTOPAHTH
(moxasaren E17 - 40 T.); yuacte B 7 HAUMOHAIHM HAay4YHHM HJIH 0Gpa3oBaTeIHH MPOEKTA
(mokasaten E18 — 70 T.); yyacTue B 3 MeXIyHapoIHM HAYYHH MM 0Opa3oBATENHH IPOEKTa
(mokasaren E19 — 60 T.); ppkoBoACTBO Ha | HalMOHANEH HAYYEH WIH OOPA30BATENEH IPOEKT
(nokasaren E20 - 20 T.), pbkoBOACTBO Ha | yHMBEpCHTETCKM HaydeH OpoekT (mokasaren E29 -
20 1.); my6nukyBan 1 yHuBepcuTeTcku yueGHUMK (mokasaten E23 - 40 T.) u ny6iukyBaHu 2
YHUBEPCUTETCKH y4eOHM mocobus (mokaszaten E24 - 31 t.). XopapuyMbT Ha BOJEHHTE OT
pou. I'puroposa nekuuu 3a mocnenHuTe Tpu roauuu € 380 uaca (moxasarten XK — 380 T.).
IIpencrasenu ca 3 HayyHu myGMKanuy B crincanus ¢ uMnaxt dpakrop u/mma SJR (331 - 30 T.).

Hou. L{BeTana ['puroposa e eKcrepT/oneHnTeN Ha IPOEKTHY MTPEJI0KEHH S 10 KOHKYPCH,
¢punancupenu ot ®oun ,,Hayunu uzcnegsanus - 2020 - 2024 .

2. Ouenka Ha MeJArorMYecKaTa MOAroTOBKA M AefiHOCT HA KaHIHIATA

Hou. n-p ILlperama I'puropoBa e yrBbpmen npemomasaten B TY-Codus, ®unuan
[Inosaus. Ta uma 24 roguum npenogapatencku ctax. Ot 1999 r. mo 2000 r. e ACHCTEHT, OT
2000 r. mo 2001 r. - crapumu acuctent, ot 2001 r. 1o 2008 . - raBeH acucteHt, a ot 2008 T. -
noueHT B TY-Codus, @unuan Ilnosaus, npodecronanto Harnpasnenue 5.2 EieKTpoTeXHHKa,
CICKTPOHMKA U aBTOMATHKa, Hay4Ha CIELUAIHOCT ,.EnekTponnu npeodpazysatenu’. Ot 2019 r.
no 2023 r. e 3am.-nexkaH Ha QakyireTa MO €NEKTPOHHKA M aBTOMaTuka, a oT 2023 T. e
PBKOBOJIUTEN Ha Kareapa ,,EnexTponuka‘.

Bogewm mnpenonaBaren e mo gucuumuimbaute: 3a OKC »oakanaBep® — , Teopus Ha
CJeKTpoHHUTE cxemu”, ,MmmyincHa wu  umdpoa cxemorexuuka”, ,,EmexTpoHmka”,
»IIpeobpasyBarenna Texnuka”; ,, AHaIu3, MOAENMpPAHE U TPOEKTUPAHE HA MPeoOpa3yBaTeNHH
ycrpoiictsa”, ,, TokozaxpanBamuy ycrpoiictsa”™; 3a OKC , MarucTep — »EJeKTpOHHH €HEepPruiHu
npeobpasysarenu”, ,EnekTpoHHM mpeoOpasyBaTenu 3a yOpaBleHHE HaA  EIEKTPHUECKH
Asurarenu”, ,,IHAyCTpHaIHH IPHIOXKESHUS Ha CIeKTPOHHY eHEPTUIHY MpeobpasyBaTenn”.

Hou. I'puroposa ydactBa B pa3spaboTBaHETO HAa Y4eOHM IIAHOBE 3a CIICHHATHOCTHUTE,
BOJICHH OT KaTe/pa ,,Enextponuka“. Pa3paboTBa 1 akTyanu3upa yueOHE OPOrpaMy [0 BOASHHUTE
JUCUHMIUTHHA. PBKOBO/M B KaTe[paTa Hay4HOTO HAlpaBlieHHe, B KOETO pabOTH H OTroBaps 3a
00y4CHHETO 10 yueOHHUTE MMCIMIUIMHA KbM Hero. [I0AroTBs JeKIHOHHH MaTepuand U HU3Hacs
JICKIUH Ha CTYNEHTH U CICIHAIM3aHTH Ha BUCOKO HAYYHO HHBO B CLOTBETCTBHE ChC CHCTEMATa
32 OCHTYpsABaHE€ Ha Ka4deCTBOTO Ha OOY4YEeHHE U C PA3BUTHETO Ha HayKaTa, TEXHUKATa U
cobcrBenuTe nocTHXeHHs. [IpoBexa ynpaXHeHHs, PHKOBOAMTEN € Ha KYPCOBH [IPOSKTH M
JUILIOMHHU pabGoTH.

ChriacHo npeicTaBeHaTa CIOpaBKa 3a XOpapHyMa Ha BOJEHHTE 3a MOCICIHHTE 3 TOAHHHA
dacoBe jon. ['puroposa e nposena 380 yaca: 123 uvaca 3a yuye6uara 2020/2021 r.; 114 yaca 3a
yuyebnaTa 2021/2022 r.; 143 vaca 3a yue6nara 2022/2023 r.

Hou. 1-p I'puroposa e Guia prKOBOAUTEN Ha JIBAMA YCTIEIIHO 3ALIMTHIN JOKTOPAHTA U Ha
28 muIIOMaHTH.

Ilocoyenute no-rope AaHHU MU JaBaT OCHOBAHHE [a OLEHS [EJArorHIecKara MoAroTOBKa
U ICMHOCT Ha JI01l. ['puroposa KaTto MHOTO J100pH.

3. OCHOBHH NPHHOCH

Ilpuemam  opmysupanuTe NpHHOCH B INpeAcTaBeHHTE TpydoBe. Te MMAT HAy4HO-
IIPUTIOXKEH XApaKTEP U Ca CBBP3aHH C J0Ka3BaHe C HOBH CPE/ICTBA HA ChHIIECTBEHH HOBU CTPAHHU
B CHIIECTBYBAIIM HAYYHH TPOOJIEMH U C TOJydaBaHEe Ha MOTBbPAWTENHU (HaKTU B 06IacTTa Ha
€JIEKTPOHHUTE IpeoOpa3oBaTey.

3.1. Ipunocu ¢ nybnuxayuume, pasnocmoinu Ha XabunumayuoHeH mpyo ...
e IlposeneH e mMaremaTWyeckH aHadM3 [0 MeToAa HA b woNApRfOHIK  Ha

CIICKTpOMAarHuTHUTIE mpoueck B pesonancen LLC DC/Dg OOpasyBaTen ¢
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KarnalUTHBEH U3XOJEH (QUITHD, ONMMCBAL Le/Hsl [HANAa30H Ha U3MEHEHHe Ha paboTHaTa
4ecToTa. V3BeNeHn ca aHATUTUYHU H3pas 3a OCHOBHH XApaKTEPUCTUKU M BETHYMHHU B
cxemara Ha LLC mpeoGpasysatens u 3a (a30BOTO OTMECTBAHE MEXIY HANPEKEHHETO H
TOKa B MHBEPTOpHATa YacT Ha cxemara. [3cienBaHo e BIMSHHETO Ha OTHOLIEHHETO
MEXIYy HHIYKTHBHOCTUTE BBPXY H3XOIAHHUTE, PETYJHPOBBYHHTE ¥  TOBAPHUTE
XapaKTePUCTHKH. Pa3paboTeHa e METOMKA 32 MH)KEHEPHO NPOEKTHPAHE HA PE30HAHCEH
LLC DC/DC npeobpasyaren ¢ KanauuTuser u3xojen puntbp [B.4.1 - B.4.4].
IIpennoxen e matemMaTHdecky aHalu3, OCHOBaH Ha MeTozla Ha (azoBaTa paBHHHA, HA
CJICKTPOMArHuTHUTE mpoueck B pesonaHcen LLC DC/DC  mpeobpasysaren ¢
KanauMTHBEH H3XOZAeH (QUITBP, paboTell HPHU YECTOTH MO-BHCOKHM OT pE30HAHCHATA.
W3Benenn ca aHATUTHYHKM M3DPa3H 3a OCHOBHUTE XapaKTEPUCTHKH M BeanduHu Ha LLC
npeodpasysarenu. M3cneaBaHo e BIMSHAETO Ha OTHOIMIEHHETO MEXKIY HHIYKTHBHOCTUTE
BbPXY W3XONHHUTE, PETYJMPOBBYHUTE U TOBAPHUTE XapaKTepuCTHKH. Paspaborena e
MeTo/iKa 3a uHKeHepHO npoektupane Ha LLC DC/DC npeobpa3sysate, paboTeln npu
YECTOTH ITO-BUCOKH OT PE30HAHCHATA, OCHOBAHA HAa aHAIWTHYHHUTE U3Pa3H, IOJIyYEHH 110
MeTona Ha (asosara paBHMHA. [IpoBeneH e amanms Ha pesoHancen LLC DC/DC
npeobpasyBates, paboTell B PEKUM Ha HEMPEKBCHAT TOK C IIPEBKJIFOYBAHE MPH HYJIEBO
Hanpexenue (ZVS) [B.4.5 - B.4.12].

3.2. Hpunocu 6 nybauxayuume, u36on mesu, paAGHOCMOUHY HA XAOUTUMAYUOHEH mpyo
Mscrensany v unenTuduumpany ca pabOTHATE PEXUMHU M CBBP3AHUTE C TIX KOMYTALMOHHHU
MEeXaHI3MH BBB (a3oBo ympasisem pesonancer LLC DC/DC npeoGpasysaten, paboTelr npu
YCCTOTH TMO-BHCOKHM OT pe3oHaHCHara. JlepuHUpaHW ca peHMHUTE Ha HENpPEKLCHAT M
IPEKBCHAT TOK II0 OTHOLICHHE Ha TOKA Ha BXOJIA HA M3MpaBuTels. M3BeieHn ca aHATNTHYHH
3aBUCHMOCTH 334 OCHOBHM BE/IMYMHH, OINMCBAIIM CbCTOSHHETO HA TPENTALIMS KpbI.
AHanm3upana e paboTaTa Ha cxemara [P PasMYHH BIVIH Ha PeryIHpaHe, HATOBAPBAHUS U
OTHOILUCHHUS MEXY IapajieiHata U mocjaeaoBarennaTa HHIyktaBaoct [['7.1 - T'7.5].
Ilpeqnoxkena e MeToamka 3a M3rpaXJaHE HA HEJIMHEEH MOJeN Ha TpudazeH
NPEBKIIIOYBAEM PEAKTHBEH ABHraten, Tl 12/8, 3a cpemata Ha MATLAB/Simulink u e
[IPOBE/ICHO CHUMYJIallMOHHO W3CJIC/IBAHE HA BUIOBE MOAYJIAIMH U aITOPUTMHU. M3cneBanu
U aHAJM3UPAHU Ca EJIEKTPOMArHUTHUTE IPOLECH B CHCTEMara aCHMMETPHYEH MOCTOB
npeodpasyBaren — MPEBKIIIOUBAEM DPEaKTUBEH ABMTaTen. IIpe/icTaBeH e CpaBHHTENeH
aHaU3 Ha aNrOPUTMH 32 YIPaBJICHHE HA CHJIOBHTE NIPUOODPH B CHCTEMATa acHMETpPUUYEH
MOCTOB mpeoOpa3syBaTell — MPEBKIIOYBAEM pEaKTHBEH [BHTAaTe]l B JBUraTeieH H
T€HEPATOpPeH pexum Ha padora [['7.7 - '7.13, 331.2].

Oboratenu ca CblUECTBYBAIMTE 3HAHWs 3a PasIMYHH BHAOBE IpeoOpasyBaTeNu Ha
ClIeKTpuieCKa eHeprus. Ilposenen e aHamM3 Ha eNEKTPOMATHUTHHTE IIPOLECH B
pesonancer LLC DC/DC npeobpasysaten HpH NOBUINABAI pexxuM. PaspaGoreH e
AITOPHUTBM 32 CHUHTE3MPAHE Ha H3XOAHOTO HANpEXKeHHE Ha XHOPHAEH TPaH3MCTOPHO-
THPHCTOPEH IpeobpasyBaTen ¢ MOCTOSHEH KOS(QUIHEHT Ha 3albJIBaHE H BH3MOKHOCT 3a
pexynepauus. lIpeacraBeHn ca MaTeMaTHUECKH aHalW3 M CXeMHA KOH(MIypalus Ha
pe3oHaHceH npeobpasysaren 3a HHAYKIHOHHO HArpsiBaHe Kiac ,,E” ¢ pasimpen uecToTen
AHualla3oH M ¢ OrPaHMYCHO BIUSHUE HA KOMIUIEKCHHUS ToBap. [['7.6, '7.14, I'7.16, ['7.17,
['7.19,1'8.1 -I'8.4, 331.3].

Cp3nanen e QyHKUMOHATHO-TApaMEeTPHYCH AMHAMHYEH Monen Ha IGBT TPaH3HUCTOp 3a
CuMylnatopa PSpice 1pe3 MOJIeIMpaHe Ha BXOJHUS HENMHEEH KATIALMTET Ha TPAH3UCTOPA.
Mogeinst e mapamerpusnpas u Brpajen B cumynatopa OrCad PSpice [I'8.3].

Vscrenpano e BiusiHMeTo Ha HUCcKodecToTeH LC (HITHD, BKIOUEH MEXIY MHBEPTOp Ha
HalpeeHne M OC34eTKOB JBMTaTel 3a HOCTOSHEH TOK, BBPXY eNeKTPOMATHHTHUTE
[IpONECH B €JICKTPUUECKA 3a/IBUIKBALIA CHCTEMA U e(DEKTHBHOCTTA Ha CHCTeMara GaTepust —
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Ha pa3IMYHH BHIOBE MOZYNALMOHHUM CTpaTerMd 3a YIpaBlieHHE Ha Oe34eTKOB
MOCTOSIHHOTOKOB nBuraren [[7.8.9 - I.8.11].

e l3ciensaHu ca HOBH METOIM U Pa3BOMHM CpeJCTBA 3a 0OydYeHHEe B 00IaCTTa HA CHIOBATa
CICKTPOHMKA. AHaJM3UpaHH ca TEHJCHIMHUTE B ChBPEMCHHATa MPOM3BOICTBEHA
HHIYCTPHsI M CHOTBETCTBHETO MEXIY HEOOXOAUMHUTE YMEHHS U IperojaBaHuTe
IIPEAMETH MpH IOATOTOBKATa Ha MHXKEHEPHHW Kaapu. V3BeneHa e ponsita Ha moaxoja
»ydeHe upes npasene” [I.7.15], [['.7.18,1".8.5 - T".8.8].

e [lpemnoxenu ca MoqudHIMpaHa METOMKA M AITOPUTHM 32 PelllaBaHe Ha obpaTHaTa 3amada
IPU U3CJICABAHETO U MHIKEHEPHOTO NPOEKTHUPAHE Ha ONTHYHH KOMYHHKAIIMOHHU CHCTEMH C
OTKpuTa TpeHocHa cpena (FSO) or Tuma ,j3ems-3eMs™ W MeToauKa 3a OIpeNe/isiHE Ha
MUHMMAIHO  Pa3CTOsIHME, TapaHTHpallo Bpb3Ka C MPEHEOPEKUMO BIHSHHE Ha
HMHEPLIMOHHOCTTA Ha cucTeMa 3a OpoeHe Ha ¢otonu [['7.20, '8.12].

e [lpoexTHpaH € U € u3paboTeH HOB ypes 3a aKyCTHYHO W BHU3YallHO IEMOHCTPUpPAHE Ha
KOPITyCKyJIsIpHATa IIPUPOJIa Ha CBETJIMHATA, KOHTO ce XapaKTEepH3upa ¢ MaIKH pa3MepH H
TErJIo U € ynoOeH 3a excrutoatanus [331.1].

4. 3HAaYMMOCT HA MPHUHOCHTE 32 HAYKATA U NPAKTHKATA

OneHka 3a IPU3HABAHETO HA KAHWIATA B HAyYHHTE CPENM Ca LUTHPAHHUATA, TIOCOUEHH B
JNOKYMEHTUTE II0 KOHKypca. IIpenctaBen e crnmcwvk ¢ 86 nutupanus, karo 70 ca B HaydHH
u3aanus, pepeprpaHy U MHACKCUPAHH B CBETOBHOM3BECTHHU 0a3H JaHHU ¢ Hay4Ha UHPOpMaIus,
9 ca B MoHOrpaduu M KOJEKTHBHH TOMOBE C HAy4YyHO pelleH3MpaHe U 7 ca B HepedepupaHu
CIIMCaHMsI C HAYYHO peleH3UPaHE.

Bcuuko ToBa MM 1aBa OCHOBaHME Jia 3aKJi04a, ue JOI. J-p I puroposa € u3BeCTEH aBTOp,
myOnKMKyBasl B 3HAYMMH Hay4yHU (Opymu B 06JacTTa Ha KOHKypcea. CriaseHu ca KOJMYECTBEHUTE
[I0Ka3aTeliy 3a 3a€MaHe Ha aKkaJeMHU4YHaTa JIbXKHOCT ,,ipodecop” B TY—Codus 1 MUHUMATHHUTE
HAllMOHAJIHHU U3UCKBAHHS.

S. Kpurn4HH 0eJie)KKH U npenopbKH

B tpynosere Ha non. a-p I'puropoBa He OTKpUX ChINECTBEHH Npomyckd. CuuTam, ue
OPUHOCHTE Morar aa ObaaT o0o6wenu. [IpemopbuBam o00oOIIaBaHe Ha NyOIMKALUUTE H
u3jaBaHe Ha MoHorpaduyeH TpyA, KakTO M MOATOTBiHe Ha mybiaukanuu ¢ IF u Ha
CaMOCTOATENIHU MyOIMKaLHH.

SAKJIIOYEHUE

B sakmoueHme Mora nJa  JaM  IOJIOXKMTENHA ~ OIEHKAa 33  I[UIOCTHATa
HaydyHOH3CJIeJOBATEJICKA H IIeJaroruydecka ﬂeﬁ}IOCT Ha OoL. IO-p HHX. LlBeTaHa FpHI‘OpOBa
I'puroposa, KOMTO HAIBJIIHO OTIrOBapsAT Ha HM3MCKBAHMATA 3a 3a€MaHe Ha aKaleMH4HaTa
IUIBKHOCT ,,ipodecop”. IlomyueHu ca 10CTaTbuHy U 3HAUMMH HAYUHO-IIPUIOKHH ITPUHOCH.

Bb3 ocHOBa Ha 3alo3HaBaHETO MH C MPEACTABEHUTE HAyuyHW TpPYyIOBe, TAXHATA
3HAYMUMOCT U ChABPIKAIIMTE CE B TAX HAYUHO-IIPUJIOKHU NPUHOCH, HAMUPAM 33 OCHOBATEHO Aa
npeioxa mou. O-p umkK. l{Berana I'puroposa I'puroposa-ll{spbeBa na 3aeMe akageMuuHaTa
JTBXHOCT ,,ipodecop”™ B npodecuoHaliHO HampasieHue 5.2 EnekTpoTexHuKa, €JeKTPOHMKA U
aBTOMAaTHKa, CIEUanHoCT ,.EnexTpoHHU npeobpasyBaTtenu’” B KaTeapa ,,EnekTpoHuka” mpu
@axynrera 1o eneKTpoHuKa u aBromatuka, TY-Codus, ®unuan [1noBaus,

YJIEH HA ) KYPUTO:

/mpod. n-p A. Anekcanapos/
Hata: 21.06.2024 .
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STATEMENT

Punnan nnosPv®

for the procedure for the occupation of the academic position of "Professor"

in the professional field 5.2 Electrical Engineering, Electronics and Automation, specialty
"Electronic Converters'", for the needs of the Department of Electronics at the Faculty of
Electronics and Automation, TU-Sofia, Plovdiv Branch, announced in State Gazette
23/19.03.2024 with the candidate:

Assoc. Prof. Eng. Tsvetana Grigorova Grigorova-Shtarbeva, PhD

Member of the scientific jury: Anatoliy Trifonov Aleksandrov, PhD, Professor

1. General characteristics of the candidate's research and applied scientific activities
In the competition for the academic position of |"Professor" Assoc. Prof. Tsvetana Grigorova
Grigorova-Shtarbeva participated in 47 scientific works, of which: habilitation thesis - 12 scientific
publications (B4.1 - B4.12), refereed and indexed in world-known databases with scientific
information (Scopus, Web of Science); 32 scientific publications on indicator T, of which 20
publications (I'7.1 - I'7.20) in publications refereed and indexed in world-known databases with
scientific information (Scopus, Web of Science), 12 publications (I'8.1 - I'8.12) in non-refereed
journals with scientific peer review or in edited collective volumes and 3 scientific publications in
journals with impact factor (IF of Web of Science) and/or with impact rank (SJR of Scopus) (331.1
- 331.3). One university textbook (indicator E23.1) and two university textbooks (E24.1, E24.2)
have been published.

Publications can be classified as follows:

- By place of publication: articles in international journals and magazines - 6 pcs. [B4.12,
I'8.10, I'8.11, 3.31.1 - 3.31.3]; articles in national journals and magazines - 4 pcs. ['8.4, I'8.8,
I'8.9, I'8.12]; papers in proceedings of international scientific conferences in Bulgaria - 21 pes. [B4.3,
B4.4,B4.8,B4.9,17.3-17.8,17.10-1'7.15,I'7.17-T7.20, ['8.5]; papers in proceedings of national
scientific conferences, sessions and seminars — 12 pes. [B4.1, B4.2, B4.5 - B4.7, B4.10, B4.11,
['7.1, 172,179, I'7.16, I'8.2]; papers in proceedings of universities — 4 pes. [['8.1, I'8.3, I'8.6,
['8.7].

- By the language in which they are written: in English - 42 pcs. [B4.1 - B4.12,T7.1,T7.2
-17.20,1'8.1,I'8.3,18.5-18.7,18.10, I'8.11, 3.31.1 - 3.31.3]; in Bulgarian - 5 pcs. ['8.2, '8.4,
I'8.8,18.9,18.12].

- By number of co-authors: single-authored papers — 2 pcs. [I'7.14, I'8.7]; with one co-
author — 24 pes. [B4.1 - B4.7, B4.12,1'7.1,17.2,17.5,17.15,1'7.17,'7.19, ['7.20, T'8.1 - I'8.6,
I'8.12 - 3.31.3]; with two co-authors - 19 pcs. [B4.8 - B4.11, I'7.3, '7.4, T'7.6 - ['7.13, I'7.16,
I'8.8 - I'8.11]; with three or more co-authors - 2 pes. [I'7.18, 3.31.1]. In 15 of the publications
[B4.2,B4.4,B4.7, B4.8, B4.10,I'7.1,1'7.3, 7.5, '7.14, I'7.15, ['7.17, '7.19, I'8.3, T'8.7, I'8.8]
Assoc. Prof. Grigorova is the first author.

The applicant meets and exceeds the minimum national requirements and minimum
requirements of Annex 1 by the Regulations for the terms and conditions in holding academic
positions of Technical University Sofia for occupying the academic position "Professor". She has
defended a thesis entitled: "Investigation and simulations of autonomous inverters with limiting
diodes" (Diploma 27067/19.03.2001 (indicator A - 50 points). She has presented: habilitation
thesis - scientific publications (12 pcs.) in journals, refereed and indexed in world-known databases
with scientific information (indicator B - 290 pts.); 32 scientific publications (indicator I - 448,32
pts.), of which 20 publications (I'7 - 338,3 pts.) in publications refereed and indexed in the world-
known databases of scientific information (Scopus, Web of Science), 12 publications (I'8 -110.02
pts.) in non-refereed peer-reviewed journals or in edited collective volumes; 86 citations (indicator

E - 741 pts.).




(indicator F17 - 40 pts.); participation in 7 national scientific or educational pro ' :
- 70 pts.); participation in 3 international scientific or educational projects (indicato

of 1 university scientific project (indicator E29 - 20 pts.), 1 university textbook published (indicator
E23 - 40 pts.), and 2 university textbooks published (indicator E24 - 31 pts.). The horarium of Ph.
Grigorova for the last three years is 380 hours (indicator )X - 380 points). There are 3 scientific
publications in journals with impact factor and/or SIR (331 - 30 points).

Assoc. Prof. Tsvetana Grigorova is an expert/evaluator of project proposals for
competitions funded by the Scientific Research Fund - 2020 - 2024.

2. Evaluation of the candidate's pedagogical training and activity

Assoc. Prof. Tsvetana Grigorova, PhD is an established lecturer at TU-Sofia, Plovdiv
Branch. She has 24 years of teaching experience. From 1999 to 2000, she was an assistant
professor; from 2000 to 2001 - senior assistant professor; from 2001 to 2008 - chief assistant
professor; and since 2008 - associate professor at TU-Sofia, Plovdiv Branch, professional field
Electrical Engineering, Electronics and Automation, scientific specialty "Electronic Converters."
From 2019 to 2023, she was the Vine-Dean of the Faculty of Electronics and Automation, and
from 2023, she was the Head of the Department of Electronics.

He is a leading lecturer in the following disciplines: for Bachelor's degree - "Electronic
circuits theory", "Pulse and digital circuitry", "Electronics", "Power electronics"; "Analysis,
modeling and design of power converters", "Power supplies"; for Master's degree - "Electronic
energy converters”, "Electronic converters for the control of electric motors", "Industrial
applications of electronic energy converters".

Assoc. Prof. Grigorova participates in the development of curricula for the specialties
managed by the Department of Electronics. She develops and updates curricula for courses. She
manages the scientific field in which she works in the Department and is responsible for teaching
the academic disciplines. She prepares lecture materials and gives lectures to undergraduate and
postgraduate students at a high scientific level through the quality assurance system of education
and the development of science and technology, as well as her achievements. She conducts
exercises and supervises course projects and diploma theses.

According to the attached list, a horarium of lectures has been taught in several academic
courses over the last three years. Assoc. Prof. Grigorova has conducted 123 hours for the academic
year 2020/2021, 114 hours for the academic year 2021/2022, and 143 hours for the academic year
2022/2023.

Assoc. Prof. Grigorova has supervised two successfully defended PhD students and 28
graduates.
The above data gives me grounds to evaluate the pedagogical training and activity of Assoc.
Prof. Grigorova as very good.

3. Main contributions

I accept the contributions formulated in the submitted papers. They are of scientific and
applied character and relate to proving essential new aspects of existing scientific problems by
new means and obtaining confirmatory facts in the field of electronic converters.

3.1. Contributions in publications equivalent to a habilitation thesis

e A mathematical analysis is carried out using the first harmonic approximation method of
the electromagnetic processes in a resonant LLC DC/DC converter with a capacitive output
filter describing the whole range of the operating frequency variation. Analytical
expressions for the basic characteristics and quantities in the LLC converter circuit and the
phase difference between voltage and current in the inverter part of the circuit are derived.
The influence of the inductance ratio on the output, control, and load characteristics is
investigated. An engineering design methodology for a resonant LLC DC/DC converter
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with a capacitive output filter has been developed [B.4.1 - B.4.4]. &
iy

A mathematical analysis of the electromagnetic processes in a resonamkiLC-_DEE
converter with a capacitive output filter operating above the resonant frequency is proposed
based on the state plane method. Analytical expressions for the basic characteristics and
quantities of LLC converters are derived. The influence of the inductance ratio on output,
control, and load characteristics is investigated. A methodology for the engineering design
of an LLC DC/DC converter operating above resonant frequency is developed based on
the analytical expressions obtained by the state plane method. A resonant LLC DC/DC
converter operating in continuous current mode with zero voltage switching (ZVS) is
analyzed [B.4.5 - B.4.12].

3.2. Contributions to publications beyond this equivalent to a habilitation thesis

The operating modes and associated switching mechanisms in a phase-shift controlled resonant
LLC DC/DC converter operating above resonant frequency are investigated and identified. The
continuous and discontinuous current modes concerning the rectifier input current are defined.
Analytical relationships for basic quantities describing the state of the oscillating circuit are
derived. The circuit's performance at different control angles, loads, and ratios between parallel
and series inductances is analyzed [['7.1 -T'7.5].

A methodology for building a nonlinear model of a three-phase switched reluctance motor,
type 12/8, for the MATLAB/Simulink environment is proposed. A simulation study of
modulation types and algorithms is conducted. The electromagnetic processes in the
asymmetric bridge converter-switched reluctance motor system are investigated and
analyzed. A comparative analysis of algorithms for controlling power devices in the
asymmetric bridge converter-switched reluctance motor system in motoring and generating
modes is presented [['7.7 - I'7.13, 331.2].

Existing knowledge of different types of electrical energy converters is enriched. The
analysis of electromagnetic processes in a resonant LLC DC/DC converter in boost mode
is proposed. An algorithm for synthesizing the output voltage of a hybrid transistor-thyristor
converter with a constant duty cycle and recuperation capability is developed. Mathematical
analysis and circuit configuration of a resonant converter for class "E" induction heating
with the extended frequency range and limited influence of the complex load is presented
[[7.6,17.14,17.16,17.17,17.19, 8.1 -T8.4, 331:3].

By modeling the input nonlinear capacitance of an IGBT transistor, a functional-parametric
dynamic model of the transistor is created for the PSpice simulator. The model is
parameterized and embedded in the OrCad PSpice simulator [I'8.3].

The influence of a low-pass LC filter connected between a voltage source inverter and a
brushless DC motor on the electromagnetic processes in an electric drive system and the
efficiency of the battery-inverter-machine system is investigated. A comparative analysis and
experimental study of different modulation strategies for controlling a brushless DC motor are
proposed [I".8.9 -T".8.11].

New methods and developmental tools for power electronics education are being explored.
Trends in the modern manufacturing industry and the correspondence between required
skills and taught subjects in the training of engineering personnel are analyzed. The role of
the "learning by doing" approach is highlighted [I".7.15], [".7.18, T.8.5 - [.8.8].

A modified methodology and an algorithm for solving the inverse problem in the investigation
and engineering design of optical communication systems with an Free-Space Optics (FSO)
of the ground-to-ground type and a methodology for determining a minimum distance
guaranteeing a connection with negligible influence of the photon counting system inertia are
proposed [I'7.20,1'8.12].

A new device for acoustic and visual demonstration of the corpuscular nature of light has
been designed and developed, which is characterized by small size and weight and is
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The citations listed in the competition documents assess the candidate's recognition in the
scientific community. A list of 86 citations is provided: 70 are in scientific journals refereed and
indexed in world-renowned databases of scientific information, 9 are in monographs and peer-
reviewed collective volumes, and 7 are in non-peer-reviewed journals.

All this gives me a reason to conclude that Assoc. Prof. Grigorova, PhD is a well-known
author who has published in significant scientific forums in the field of competition. The
quantitative indicators for holding the academic position of "Professor" at TU-Sofia and the
minimum national requirements have been met.

convenient to operate [331.1].

¢Hf“,1
4. Significance of contributions to science and practice

S. Critical comments and recommendations

I did not find any significant gaps in the works of Assoc. Prof. Grigorova. I believe that the
contributions can be summarized. I recommend summarizing the publications, publishing a
monograph, and preparing publications with IF and single-authored publications.

CONCLUSION

In conclusion, I can give a positive assessment of the overall research and teaching
activities of Assoc. Prof. Tsvetana Grigorova Grigorova, PhD fully meets the requirements for
holding the academic position of "Professor". Sufficient and significant scientific and applied
contributions have been obtained.

On the basis of my acquaintance with the presented scientific works, their significance, and
the scientific and applied contributions contained therein, I find it justified to propose Assoc. Prof.
Eng. Tsvetana Grigorova Grigorova-Shtarbeva, PhD to occupy the academic position "Professor”
in the professional field 5.2 Electrical Engineering, Electronics and Automation, specialty
"Electronic Converters" in the Department of Electronics at the Faculty of Electronics and
Automation, TU-Sofia, Plovdiv Branch,

SCIENTIFIC JURY MEMBER:

Date: 21.06.2024 /Prof. A. Aleksandrov/




